Chloroplasts can accommodate inclusion bodies. Evidence from a mutant of Chlamydomonas reinhardtii defective in the assembly of the chloroplast ATP synthase.
We identified two neighboring missense mutations in the chloroplast atpA gene which are responsible for the defect of ATP synthase assembly in the FUD16 mutant from Chlamydomonas reinhardtii. The two corresponding amino acid substitutions, Ile184-->Asn and Asn186-->Tyr, occurred at strictly conserved sites among the alpha and beta subunits of (C)F1 complexes from bacteria, mitochondria, and chloroplasts. The altered region in the alpha polypeptide chain is located 7 amino acids downstream of the P-loop, which forms most of the conserved nucleotide binding site. Although the resulting chloroplast mutant fails to accumulate most of the ATP synthase subunits, it displays an increased intracellular content in both the alpha and beta subunits. We demonstrate that the two subunits do not bind to the thylakoid membranes but associate and overaccumulate in the chloroplast stroma as inclusion bodies. Increased rates of synthesis of the two subunits in the mutant point to an early interaction between the two subunits during their biogenesis.